In this paper we present the results of magnetization relaxation in HgCdMnTe at high magnetic fields. In this mixed crystal the TA phonons have an energy lower than the spin splitting of the Mn2 ± ground orbital singlet at about 20 T, which allows to check the effect of phonons with wave vectors from the edges of the Brillouin zone on the spin-lattice relaxation.
In this paper we present the results of magnetization relaxation in HgCdMnTe at high magnetic fields. In this mixed crystal the TA phonons have an energy lower than the spin splitting of the Mn2 ± ground orbital singlet at about 20 T, which allows to check the effect of phonons with wave vectors from the edges of the Brillouin zone on the spin-lattice relaxation. Usually, spin-lattice relaxation (SLR) is studied using the EPR microwave techniques [1] . Therefore even at low (helium) temperatures the energies involved are smaller than or comparable with thermal energy kT. On the other hand, these energie8 are much smaller than the Debye energy, thus phonons taking part in the relaxation process have small wave vectors. High magnetic field investigations of spin-lattice relaxation make it possible to study not only relaxation in pairs (usually not possible at low fields) [2, 3] , but also relaxation caused by acoustic phonons with wave vectors far from the center of the Brillouin zone (BZ). In this paper we present experimental investigations of SLR due to the interaction of spins with phonons which cannot be described by the Debye approximation. 
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Our experimental method is based on heating the lattice with far infrared (FIR) laser pulses [4] . The spins then warm up to reach thermal equilibrium with the "hot" lattice. Because magnetization in our system is given by the spin alignment (paramagnetic sample), changes of the spin states appear as magnetization changes and are detected with a pick-up coil [4] . Several FIR laser lines were used to ensure that the results are not photon energy dependent. The nonresonant method allows studies of SLR as a function of magnetic field in a broad range of the external magnetic fields (up to 24 T).
The SLR investigations at low fields show the effectiveness of long wavelength acoustic phonons (both longitudinal and transverse modes) in the relaxation process. It is not obvious that phonons with very large wave vectors (from edges of BZ) will also be very effective due to the short wavelength and their lower symmetries. HgCdMnTe mixed crystals give a unique opportunity of studying the above mentioned problem. In HgTe crystals the TA phonons have an energy lower than about 2.5 meV [5] (maximum of the TA phonons density of states (PDoS) is at about 2 meV). In order to have the spin system, magnetic ions should be introduced. We choose the manganese ions because they have an orbital singlet as the ground state. The spin splitting of this state reaches the energy equal to the maximum energy of TA phonons at about 20 T (g factor of 2). Since HgTe with a small admixture of manganese is a zero gap semiconductor, therefore cadmium is added (more than 15 atomic %) to open the energy gap. An open gap allows the FIR radiation to pass through the crystal, which is essential in our experimental method [3] (homogeneous heating of the lattice). Free carriers can create additional pathS of spin-lattice relaxation, therefore their concentration should be as small as possible. This can be achieved by proper annealing of the material (HgCdMnTe).
The measurements were performed at 2 K for a crystal with 30% of cadmium and 1.5% of manganese, which was n-type with free carrier concentration at this temperature of the order of 10 15 cm-3 . At such temperature one can expect the relaxation due to the direct process (relaxation with emission and absorption of one phonon) which should be therefore strongly affected by the phonon density of states (e.g. [1] ). Our results (Fig. 1) show a rapid increase in the relaxation rates (RR), when the splitting becomes comparable with the energy of phonons from the BZ edge (the peak in the phonon density of states) and later an abrupt reduction of RR for splitting bigger than the maximum of the TA phonon energy. It is also seen that the results do not depend on the wavelength of the FIR laser pulses used to create the thermal inequilibrium between spins and the lattice. The quite large relaxation rates at low fields are probably due to the presence of free carriers. In high magnetic fields (above 14 T) the direct relaxation of Mn spinS to the lattice becomes the dominant mechanism of the SLR. The relaxation rates given by this mechanism are related to the phonon density of states. Therefore, the magnetic field dependence of the RR reflects structures of the PDoS.
From the presented experimental data it is clearly seen that the TA phononS with wave vectors from the edge of the Brillouin zone play a very important role and are very effective in the spin-lattice relaxation. At high magnetic fields interaction with these phonons creates the dominant spin-lattice relaxation path.
